Background and Aims-Stepped care approaches for mandated college students provide individual Brief Motivational Interventions (BMI) only for individuals who do not respond to an initial, low-intensity level of treatment such as Brief Advice (BA). However, how BMIs facilitate change in this higher-risk group of mandated students remains unclear. Perceived descriptive norms and alcohol-related expectancies are the most commonly examined mediators of BMI efficacy, but have yet to be examined in the context of stepped care.
, with students who overestimate the amount and frequency of alcohol consumption of others reporting higher drinking themselves (Borsari & Carey, 2001) . Normative data are typically incorporated into interventions to correct the misperception that other student's drink heavily, in hope that drinking will decrease Miller et al., 2012) . Prior research has demonstrated that a lowered perception of other students drinking mediates treatment and alcohol-related outcomes (Borsari & Carey, 2000; Carey, Henson, Carey, & Maisto, 2010; Turrisi et al., 2009; Walters, Vader, Harris, Field, & Jouriles, 2009; Wood, Capone, Laforge, Erickson, & Brand, 2007) .
Alcohol expectancies, or the beliefs about the effects/consequences of alcohol, are also predictive of alcohol consumption and problems (Fromme & D'Amico, 2000; Greenfield, Harford, & Tam, 2009; Pabst, Kraus, Piontek, Mueller, & Demmel, 2014) . Approaches that challenge and modify these expectancies have been shown to reduce alcohol use in the short-term (Lau-Barraco & Dunn, 2008; NIAAA, 2002; Scott-Sheldon, Terry, Carey, Garey, & Carey, 2012) . These interventions differ in content and delivery with some expectancy challenges implementing an in-vivo approach designed to reduce alcohol expectancies through experiential learning typically in a bar-like setting (Labbe & Maisto, 2011; ScottSheldon et al., 2012) , and others, like BMIs, take a more didactic approach (Scott-Sheldon et al., 2012) . Hence, one way BMIs may reduce drinking and associated problems is through changes in negative ("I would feel guilty") and positive ("I would be outgoing") alcohol expectancies. With respect to BMIs, there have been mixed findings for alcohol expectancies mediating the relationship between treatment and alcohol-related outcomes, with some studies demonstrating that changes in alcohol beliefs mediate the relationship for consumption and problems (Black et al., 2012; Turrisi et al., 2009) , whereas others have not found expectancies to be an influential mediator of either outcome (Borsari & Carey, 2000; Kulesza, McVay, Larimer, & Copeland, 2013) . One reason for this discrepancy may be the population examined, which ranged from heavy drinking, but not mandated students, socially anxious college students and former athletes. The current study would add to the expectancy literature by examining mandated college students within a stepped care approach.
In sum, perceived norms and expectancies are widely addressed in BMIs (Butler, Silvestri, & Correia, 2014; and can mediate BMI effects (Black et al., 2012; Borsari & Carey, 2000; Carey et al., 2010; Turrisi et al., 2009; Walters et al., 2009; Wood et al., 2007) . It is possible that the highly personalized nature of feedback for both norms and expectancies in the context of BMIs play a role in their utility. A recent metaanalytic review has highlighted the link between BMI efficacy and the degree to which BMI content has been personalized (Ray et al., 2014) . Specifically, BMI's that contain information based on the individual's own behaviors and cognitions (depth) were more effective than BMIs that delivered a wide range of topics (breadth). Despite these compelling findings, it is important to consider that this research evaluated "stand alone" interventions. Therefore, it is necessary to replicate and extend this research in the context of stepped care approaches, in which BMI recipients have continued to exhibit risky drinking despite receiving a lower-intensity intervention. Perhaps more personalized topics presented to this particularly risky sample will be more likely to facilitate change.
To examine whether norms and expectancies mediate BMIs delivered to higher-risk mandated students, we conducted a secondary analysis of data from a randomized clinical trial implementing stepped care with mandated college students . In the parent study, participants who violated a campus alcohol policy at a four-year, private liberal arts university in the Northeast, agreed to participate in the research study and provided informed consent. All students received a manualized, 10-15 minute Brief Advice (BA) session that was administered by a peer counselor (fellow college student). Six weeks after the BA session, participants completed an online assessment and higher risk (i.e., those who reported 5 or more alcohol-related consequences and four or more HED occasions) were eligible to receive the next step of care and were randomly assigned to BMI or Assessment Only conditions (AO). Perceived descriptive norms and alcohol-related expectancies were discussed in the BMI, but not in the initial BA session that everyone received. Participants completed assessments 3, 6 and 9 months following the assignment to condition. Lower risk drinkers (4 or fewer alcohol-related consequences and 3 or fewer HED episodes) were not provided additional intervention, but completed follow-up assessments. Higher risk participants who received a BMI significantly reduced their alcohol-related problems (but not alcohol use) at the 9-month follow-up compared to participants in the AO condition. Furthermore, lower risk students reported stable levels of low-risk drinking throughout the entire 9 month follow-up period.
We examined three hypotheses to evaluate whether perceived descriptive norms and alcohol-related expectancies mediated the observed reductions in alcohol-related problems reported 9 months after receiving a BMI. First, because descriptive norms were addressed in the BMI session, we hypothesized that the BMI would be associated with lower perceived descriptive norms, which would be related to fewer alcohol-related problems. Second, with both positive and negative expectancies discussed within the BMI session, we hypothesized that BMI would lead to decreases in positive expectancies and increases in negative expectancies, which would be related to fewer alcohol-related problems. Then, in order to put these mediation analyses in the context of the larger stepped care trial, we examined changes in the proposed mediators across time in higher risk drinkers in comparison to the lower risk drinkers. We hypothesized that participants receiving the BMI would report lower perceived descriptive norms, fewer positive expectancies and more negative expectancies at levels similar to the lower risk drinkers. These analyses provide a stringent test of whether perceived descriptive norms and alcohol-related expectancies mediate BMI efficacy in the context of stepped care with mandated college students.
Method Participants
Prospective participants were undergraduate students age 18 years and older, who violated campus alcohol policy at a four-year, private liberal arts university in the Northeast . Students (N = 982) were referred to the student health office for mandatory counseling following adjudication by campus judicial affairs staff. Of these students, 61% (n=598; 69.1% male; 95.8% Caucasian) agreed to participate in the study and provided informed consent. Students who declined to participate (n = 384) received treatment as usual, consisting of a 15-30 minute individual discussion of their referral incident and alcohol use. Of the 598 students, 97% (n = 582) completed an online assessment 6 weeks after the BA session; lower risk drinkers (n = 102) were not randomized to stepped care and were not provided additional intervention, but completed follow-up assessments. Those identified as higher risk were randomly assigned to BMI (n = 211) or AO (n = 194) conditions. Because mediation focuses on the product of two path coefficients and to minimize the effect of missing data, analyses for the current study were conducted only with participants who completed all three follow-up assessments (n = 418; 64.6% male; 96.2% Caucasian; Chen, Aryee, & Lee, 2005; Preacher & Hayes, 2004) , resulting in a total of 90 lower risk drinkers and 328 higher risk drinkers (BMI: n = 163; AO: n = 165) 1 . All procedures were approved by the university Institutional Review Board.
Interventions
Step 1: Brief Advice (BA)-The manualized BA was administered by a peer counselor employed at the Office of Health and Wellness on campus. The counselor provided a 12-page booklet containing educational information (Cunningham, Wild, Bondy, & Lin, 2001 ). The BA session was mostly didactic, but the counselors did solicit personal information from participants using open-ended questions and gave participants the opportunity to ask questions or discuss their personal alcohol use. The average time of the BA session was 14.07 minutes (SD = 4.59).
Step 2: Brief Motivational Intervention (BMI)-This manualized BMI was adapted from previous interventions with college students (Dimeff, Baer, Kivlahan, & Marlatt, 1999) . Participants were given a personalized report that provided feedback from individual responses to the baseline and six-week follow-up assessments, including information about perceived and actual campus drinking norms and positive and negative alcohol expectancies. Throughout the BMI, interventionists followed the four principles of Motivational Interviewing (MI): express empathy, develop discrepancy, roll with resistance, and support self-efficacy for change (see Miller & Rollnick, 2002) to facilitate intrinsic motivation to reduce alcohol use and consequences. The average length of the BMIs was 52.54 minutes (SD = 12.12). All interventionist received thorough training in motivational interviewing that consisted of didactics, role plays, and supervision to ensure competency. Feedback from supervision included advice on BMI proficiency and adherence to the protocol. Intervention fidelity was measured by coding sessions with the Motivational Interviewing Skills Code (MISC 2.1; (Miller, Moyers, Ernst, & Amrhein, 2008) . Results indicated high fidelity and that clinicians consistently administered the intervention components and adhered to an MI style when indicated (Borsari et al., in press ).
Outcome Measure
Alcohol-related problems-Alcohol-related consequences were assessed using the Brief-Young Adult Alcohol Consequences Questionnaire (B-YAACQ; Kahler, Strong, & Read, 2005) , a 24-item subset of the 48-item Young Adult Alcohol Consequences Questionnaire (YAACQ: Read, Kahler, Strong, & Colder, 2006) . Dichotomous items (yes/no) are summed for a total number of consequences experienced in the past month. The B-YAACQ is reliable yet sensitive to changes in alcohol use over time (Kahler, Hustad, Barnett, Strong, & Borsari, 2008) and has demonstrated high internal consistency in research with college students (Kahler et al., 2005) . In this study, the B-YYACQ demonstrated good internal consistency at baseline and the three follow-up assessments (Cronbach alphas ranged from .85 -.89).
Mediator Variables
Perceived drinking norms-Perceived drinking norms were assessed at baseline and all follow-up appointments via the Drinking Norms Rating Form (DNRF; Baer, Stacy, & Larimer, 1991) . The DNRF assessed participants' estimates of their own weekly alcohol consumption in the past month as well as their perceptions of the weekly drinking of their close friends and the average student at their university. The DNRF has been used extensively with mandated college students (Borsari, Boyle, et al., 2007; Borsari & Carey, 2005; Carey, Borsari, Carey, & Maisto, 2006) . The current study utilized the reported perceived number of drinks per week of a close friend and the average student in analyses.
Alcohol expectancies-Expectancies were measured using the Brief Comprehensive Effects of Alcohol Scale (Ham, Stewart, Norton, & Hope, 2005) at baseline and all followup assessments. This 15-item measure assesses positive (e.g., "I would act sociable") and negative (e.g., "I would feel dizzy") expectancies about the effects of alcohol use. Students reported their level of agreement with each expectancy statement using a 4-point scale (1 = Disagree to 4 = Agree). Scores are computed by summing across all items among the individual factors and divided by the total number of items in each factor. Higher values are indicative of more alcohol expectancies. Internal consistency was good for the baseline and all follow-up assessments (Cronbach alphas at ranged from .77 to 87).
Analysis Plan
In the current study, we were interested in the indirect effect of BMI on alcohol related problems through norms and expectancies. 2 The stepped care approach necessitates some unique decisions regarding data selection. Specifically, all participants received a BA session in the interim between the baseline and 6-week assessment. Therefore, data collected at the 6-week assessment (and not baseline) was the closest assessment of covariates before randomization to BMI or AO (Borsari et al., 2014) . Furthermore, the two mediators were assessed 3 months post-BMI.
After controlling for gender and pre-randomization alcohol-related problems, multiple mediation of 3 month mediator variables was tested to the 9-month outcome variable. Simultaneous multiple mediation was conducted using the INDIRECT SPSS macro that utilized bootstrapping techniques for indirect effects based on 5000 bootstrap samples (Preacher & Hayes, 2008) . The bootstrapping technique makes no distributional assumptions, nor does it require a significant relationship between the independent and dependent variables (MacKinnon et al., 2000; Preacher & Hayes, 2008) . If zero lies within the 95% confidence intervals of the bootstrapping method, results are interpreted as nonsignificant. Finally, to examine the mediation analyses in the context of the larger stepped care trial, we examined differences between lower risk drinkers and higher risk drinkers on the proposed mediators using separate one-way ANOVAs at each time point.
Results

Preliminary Analyses
Baseline descriptive characteristics of the overall sample were examined, including demographic information and the means and standard deviations for the outcome variable (alcohol-related problems) and mediator variables (perceived drinking norms and alcohol expectancies). Comparison between those who completed all follow-up assessments (n = 418) and those who did not (n = 180) revealed no significant differences on demographic or baseline drinking and mediator variables (all ps > .05).
Mediation Analyses
The significance tests for the total and the direct effects, which allow for the interpretation of the direction of the various paths of the individual putative mediators at the 9-month follow-up, are presented in Table 1 and Figure 1 . The a path (treatment group to mediator variables) indicated that treatment group is significantly related to average student drinking norms (p = .008) and negative expectancies (p = .04). The b path (mediator variables to alcohol-related problems) demonstrated that perceived drinking of the average student and negative expectanices were significantly related to alcohol-related problems at the 9-month follow-up (p = .002; p = .03, respectively). Table 2 contains the overall significance of the individual mediators (point estimates and confidence intervals). Interpretation of the mediation analysis does not require significance of the a and b paths, but instead focuses on the direction and size of the indirect effects (Preacher & Hayes, 2008) . Results indicate that taken as a set, perceived drinking norms and alcohol expectancies significantly mediate BMI effects on alcohol related problems (B = -. 40; CI = -.80 to -.07). An examination of the specific indirect effects however, reveal that only estimates of the average student norm and negative expectancies at 3 months mediated the effect of the BMI on alcohol-related problems by the 9 month follow-up. The BMI condition was associated with lower perceived norms at 3 months, and these reductions were related to fewer problems at 9 months (B = -.24; CI = -.61 to -.04). Contrary to hypotheses, students in the BMI condition endorsed lower negative expectations than those in AO at 3 months, and these reductions were associated with fewer problems at the 9 month assessment (B = -.13; CI = -.38 to -.01). Neither estimates of close friend norms or positive expectancies contributed to the above indirect effect above and beyond perceived average student norms and negative expectancies.
Comparisons between lower and higher risk drinkers on mediation variables
Separate one way ANOVA's and post-hoc analyses were conducted to compare the proposed mediator variables in lower risk (BA group) and higher risk (BMI vs. AO groups) drinkers at four assessment time points (Table 3) . At all follow-ups, the lower risk group reported lower levels of norms and expectancies than the higher risk group (all ps < .002). Higher risk drinkers who completed a BMI reported reduced average student norms at the 3 and 9 month follow-ups (consistent with lower risk drinkers). In contrast, those in the AO condition continued to report significantly higher average student norms. Finally, higher risk drinkers who completed a BMI reported significantly fewer negative expectancies compared to drinkers in the AO condition at the 3 month follow-up (p < .001).
Discussion
To our knowledge, this is the first study to examine whether drinking norms and alcohol expectancies mediate the effects of a BMI delivered in the context of stepped care. Results indicated that changes in norms and expectancies mediated BMI effects on alcohol related problems. These findings are consistent with prior research showing that BMIs reduce perceptions of descriptive norms, which in turn reduces alcohol-related consequences (Borsari & Carey, 2001; Carey et al., 2010; Wood et al., 2007) . They also support the presence of a bidirectional relationship between perceived norms and alcohol-related problems (Lee, Geisner, Patrick, & Neighbors, 2010) and that changes in norms precedes reductions in problems (Neighbors, Dillard, Lewis, Bergstrom, & Neil, 2006) .
Although descriptive norms are cognitions representing actual drinking behaviors, in this sample, norms were a mediator of the effects of the BMI on alcohol related problems, not consumption. The experience of alcohol related problems by college students cannot be solely explained by alcohol consumption (Larimer et al., 2001; Turner, Larimer, & Sarason, 2000) , hence descriptive norms may in part, contribute to this relationship. For example, corrected drinking norms following the BMI may have led to increased pressure to conform to socially appropriate drinking practices. Because alcohol consumption is often done in a public setting, consequences experienced while drinking are likely to be observed or noticed by others and indicative of heavy drinking. Participants may have figured out a way to reduce their experience of alcohol related problems while maintaining similar drinking rates. For example, students may have increased their protective behavioral strategies following the BMI that allowed them to reduce the harm associated with their drinking (Murphy et al., 2012) . Although we did not assess protective behavioral strategies in this paper, following the BMI, participants may have spread out their drinks throughout the night, alternated alcoholic beverages with non-alcoholic beverages, and/or decreased pre-gaming behaviors. Therefore, despite quantity of drinks remaining constant, participant's experience of alcoholrelated problems may have been reduced.
The lack of mediation by close friend perceived descriptive norms may be because it was not specifically corrected in the BMI: actual drinking of friends was not presented, which supports research demonstrating normative perceptions are stable and unlikely to change without corrective information . Although examining alcohol consumption, the stability of norms is also consistent with research indicating that mandated students who had higher close friend norms were less likely to reduce their drinking regardless of alcohol sanctions than students who perceived lower close friend norms (Merrill, Carey, Reid, & Carey, 2014) .
Contrary to hypotheses and prior research (Black et al., 2012) , positive expectancies did not mediate reductions in problems. Although counterintuitive, BMI was associated with reductions in negative expectancies, which were then linked to reductions in alcohol-related problems. Although both positive and negative expectancies were addressed in the BMI, perhaps mandated students receiving intensive interventions are more sensitive to reductions in negative expectancies than reductions in positive expectancies. They may be more likely to expect negative consequences and accept them as a natural result of drinking or alternatively, may not actually evaluate them as negative (Mallett, Bachrach, & Turrisi, 2008) . A recent integrative data analysis study found that when brief alcohol intervention content is personalized, interventions that include more content are generally more efficacious (Ray et al., 2014) , so perhaps our discussion of alcohol expectancies were not personalized enough to facilitate change. Future work should consider incorporating more personal accounts of alcohol expectancies. There may be temporal confound at work as well during the 3 month assessment point, with negative expectancies being suppressed by the simultaneous reduction in alcohol-related problems. A meta-analysis on expectancy challenges indicated that interventions appeared to only increase negative expectancies in older college students (Scott-Sheldon et al., 2012). Our sample was relatively young (M = 18.77) and perhaps these students did not have enough experience with alcohol to encounter negative alcohol consequences and therefore could not summon negative expectancies during the BMI session.
Furthermore, the stepped care design of the parent trial provided a unique context in which to examine BMIs effect on alcohol-related problems and on potential mediators. Specifically, lower risk drinkers reported lower perceptions of average students drinking compared to higher risk drinkers, and the higher risk drinkers randomized to the BMI condition reduced their perceptions of the average students' drinking at the remainder of the follow-ups. This reduction was not observed in the higher-risk students in AO condition. It is also telling that neither intervention (BA or BMI) appeared to have altered the higher risk drinkers' perceptions of close friends' drinking behaviors. In contrast, lower risk drinkers reported significantly lower close friend norms in comparison to higher risk drinkers' at four time points. Although lower risk drinkers reported fewer positive and negative expectancies compared to higher risk drinkers at all assessment time points, higher risk drinkers who received a BMI reported fewer negative expectancies (consistent with lower risk drinkers) than those in the AO condition who continued to report elevated negative expectancies. Future research may want to continue investigating lower risk drinkers to inform BMIs and potential mediators to target.
Clinically, the observed reduction in typical student norms following the BMI provides further support for explicitly addressing perceived norms in interventions designed to reduce alcohol-related problems. If not addressed, norms appear to be stable and resistant to change and there is little evidence to suggest that providing normative data information for lower risk drinkers will result in an increase in normative perception or personal drinking (Prince, Reid, Carey, & Neighbors, 2014) . The verdict on the utility of expectancies is somewhat less definitive. Our results suggest that BMI led to fewer alcohol related problems through reductions in negative expectancies, and lower risk drinkers report fewer negative alcohol expectancies. Therefore, our findings do not support decreasing positive expectancies and clinicians may want to focus on discussions about negative alcohol expectancies when working with mandated students. The lack of the expected mediation effects of positive expectancies, suggests that these cognitions may be more resistant to change in a mandated students. Perhaps a more intensive expectancy challenge intervention (experiential) is required to facilitate mediation of positive expectancies in this particularly risky sample.
The results of this study should be interpreted within the context of its limitations. First, the decision rules identifying lower and higher risk students in this trial were based on pilot research (Borsari, O'Leary Tevyaw, Barnett, Kahler, & Monti, 2007) , thus limiting the generalizability of the present findings to future applications of stepped care with mandated students using more (or less) stringent decision rules for assignment to the next step of intervention. Second, we acknowledge that the measurement of mediators at the 6-week and 3-month assessments, with an intervening BMI, is not ideal. It is possible that more acute change in the mediators facilitated by the BMI may have been missed, or that other personal or environmental factors may have influenced the observed changes in perceived descriptive norms and expectancies (e.g., changes in social group). Third, lack of a control condition such as an alcohol education session (Borsari & Carey, 2005) makes it impossible to rule out other nonspecific factors as contributing to the observed effects (e.g., attending another session with an interventionist). Fourth, data were collected via self-report and did not include corroborating measures. Previous research with collateral informants (Borsari & Muellerleile, 2009 ) revealed that mandated students may slightly under-report their alcohol use, and perhaps this occurred during this trial.
Despite these limitations, our findings add to the existing literature on mediators of BMIs. Namely, changes in perceived average student descriptive norms and negative expectancies appear to play a significant role in the reductions of alcohol-related problems following a BMI, even in students who are not responsive to less intense intervention. Therefore, we recommend the continued inclusion of perceived descriptive norms in BMIs for mandated students, whereas further research on the utility of including expectancies in BMIs is warranted. Additionally, any innovations that make this feedback personal and compelling to its recipients is encouraged. Multiple Mediator model with unstandardized regression coefficients predicting 9 month alcohol related problems, controlling for baseline alcohol related problems and gender. * p <.05; **p <.01 Note. All participants received a brief advice session that at baseline. Those who continued to drink to risky levels and experienced alcohol related problems (higher risk drinkers) were randomized to either the BMI or AO condition following the 6 week assessment. BMI assessments occurred between 6 week and 3 month assessments. All participants (lower and higher risk drinkers) completed the 3 and 9 month follow-ups. Means that do not share subscripts differ at p < .05.
